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simultaneously provide Bayesian posterior distributions of measurement and 48 statistical evaluation parameters. We show, using simulation studies, that 49 increasing the number of replicates by one or two measurements can drastically 50 reduce measurement inaccuracy. Using both simulation and real data, we 51 show that the common practice of reporting mean ± SEM under-represents 52 the uncertainty in measurement variation. We argue that the uncertainty in 53 statistical assessment parameters can help guide more rational decision-making.
54
Finally, we provide an extensible open source tool for the analysis of such data.
55

Results
56
Statistically Defensible Replicate Measurements
57
In order to investigate how the number of replicates affected the accuracy, we 58 simulated experimental runs of 100 samples with varying numbers replicate 59 measurements (n=2 to n=20). For each n, 20 experimental runs were simulated. 
Representation of Uncertainty
69
Statistical software (e.g. GraphPad Prism) make it easy for researchers to 70 visualize and compute frequentist confidence intervals and error bars. However, 71 as a result of their ease of use, it is also easy to make statistical errors such as 72 reporting error bars using the standard error of the mean (SEM), rather than 73 95% confidence/credible intervals. Our analysis of simulation and experimental 74 data show clearly what can be inferred from the mathematical form but is often 75 ignored: that the SEM grossly under-represents the uncertainty in measurement 76 and data variation compared to 95% confidence intervals and Bayesian 95% 77 credible intervals (Figure 3 ). As such, it would be poor statistical practice to 78 report SEM, and 95% credible/confidence intervals would be much preferable. 
